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Abstract
Some of the ﬂags set on the traverse route between Syowa Station and Dome Fuji in the Antarctic, which 
were carried back to our group by the staffs of Wintering Party of the 35th Japanese Antarctic Research Ex-
pedition in 1993-95, were examined as specimens exposed in the polar regions.  The ﬁbers of original ﬂag 
with a circular cross section showed ﬂat and smooth surface, though the ﬁber of the exposed ﬂags showed a 
weave-like shape by the disappearance of the skin parts.  Such violent disruption was not observed for the 
ﬂags exposed under mild weather in Nishinomiya Japan.  The degradation of the ﬂags exposed in the Antarc-
tic was estimated in relation to the depletion of the ozone layer as well as multiplex reﬂection of sunshine 
and a strong wind from the characteristic circumstance of the Antarctic.  In addition, the oligomerization on 
the surface of the ﬁbers exposed in the Antarctic was observed by scanning electron microscopy.  This was 
suggested to the recrystallization formed under the inﬂuence of intensely ultraviolet irradiation, multiplex re-
ﬂection of sunshine and water.




























ン 6 の平織物（赤色）で，2.5m の竹竿に取り付け
られた旅行ルートの標識であり，同時に雪尺とし
て積雪の増減を観測する目印にも使用されてお

























を用いて，試料量約 3mg，昇温速度 10℃ /min，








間の標高によって便宜上 A ～ E まで 5 つのグルー
プに分けた．各グループの代表的な旗布の形態及




Fig.  1.  A ﬂag as the ground mark set on the route.
Table 1.  Characteristics of the route ﬂags.
Size of ﬂag 21.5cm × 45.5cm
Fiber Nylon 6  100%
Weave Plain weave
Fabric density Warp 49/cm, Weft 35/cm
Size of ﬁber Warp 89dtex, Weft 83dtex
Thickness 120μm
Color Red


























Fig.  2.  Route-map from the Syowa Station to Dome Fuji.
Original A B C D E
Fig.  3.   Examples for the change in shape and SEM photographs of the ﬂags exposed on the route between Syowa Station and 
Dome Fuji in the Antarctic. （Altitude of Block A:950-1200m, B:1300-1400m, C:1500-1650m, D:2100-2300m, 
E:2350-2500m.）










の平均深さを求めた結果，約 2.6 ～ 5.3μm であり，
原布の繊維直径が約 28μm であったことから，約



















Fig. 2 のルート上に示す標高 1000m から，ドー
ムふじに至る 3800m の間で 200 日前後曝露され
たルート旗について，標高差による繊維の表面形
態の変化を検討し，特徴的な形態が観察された標
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Fig.  4.  Model shows the change in shape of ﬁber exposed in the Antarctic.



























（N1s）の各ピークスペクトルより求めた O1s /C1s 及
び N1s /C1s ピークの面積比を標高差に対してプ
ロットし，その結果を Fig. 6 に示した．この図よ
り，標高が高くなるほど酸素及び窒素量は減少す
?a?
?e? ?f? ?g? ?h?
?b? ?c? ?d?
Fig.  5.   Examples for the change in shape and SEM photographs with different altitude for the ﬂags exposed on the route be-
tween Syowa Station and Dome Fuji in the Antarctic. Altitude ; （a） 1095m, （b） 2026m, （c） 2583m, （d）  2964m, （e） 


































Fig.  6.   The O1s/C1s and N1s/C1s afforded by ESCA measure-
ments with respect to altitude for the ﬂags exposed 
in the Antarctic. （-------：Original, ●：O1s /C1s, ○：
N1s /C1s）




















































て，結晶化度を求めた結果を Table 2 に示す．原
Fig.  7.  SEM photographs of the Nylon 6 Fibers after exposure in Nishinomiya. 
（a） Original, （b） Exposed for 112d, （c） 154d, （d） 217d
















Fig.  8.   The load-strain curves of the ﬂags exposed in the Ant-
arctic and Nishinomiya. Original （○:warp, ●:weft）, 
Exposed in the Antarctic （△:warp, ▲:weft）, Ex-
posed for 217d in Nishinomiya （□:warp, ■:weft）.
Table 2.  Change of the degree of crystallization of 
the ﬂags exposed in the Antarctic and Nishinomiya.
Exposed place Crystallinity （%）
Original 29.6
Antarctic Altitude :  1748m 52.6
2600m 55.7
3789m 59.8
Nishinomiya Exposed for 217d 45.3






























































































Fig.  9.   DSC curves of the original and the exposed flags 
measured to the second heating from 30 to 250℃.
（a） Original, （b） Exposed for 217d in Nishinomiya, 
（c） Exposed at 3789m of altitude in the Antarctic.
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